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57 ABSTRACT

The present disclosure relates to a more effective therapeutic
agent capable of improving and treating the axial symptoms
(particularly freezing of gait symptom) of patients with Par-
kinson’s disease. Such symptoms in patients with Parkin-
son’s disease can be improved and treated by using [-threo-
3,4-dihydroxy-phenylserine (DOPS) and a COMT inhibitor
in combination together, optionally with an L.-DOPA prepa-
ration as well. As a result, the axial symptoms difficult to
improve with conventional L-DOPA preparations can be
treated, and a therapeutic agent and a treatment method are
provided for the axial symptoms of patients with Parkinson’s
disease, particularly those suffering from the disease at a
moderate level or higher.

18 Claims, 1 Drawing Sheet
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1
METHOD OF TREATING POSTURAL
REFLEX ABNORMALITY CAUSED BY
PARKINSON’S DISEASE

TECHNICAL FIELD

The present invention relates to a therapeutic agent for
treating an axial symptom (postural reflex abnormality) of
Parkinson’s disease, particularly freezing of gait, by using
L-threo-3,4-dihydroxy-phenylserine (hereinafter to be abbre-
viated as DOPS) and a catechol-O-methyltransferase (here-
inafter to be abbreviated as COMT) inhibitor.

BACKGROUND

Parkinson’s (PA) disease is a neurodegenerative disease
showing motor dysfunction as a cardinal symptom. It was
first described in 1817 by Doctor James Parkinson, and fre-
quently develops in elderly people. It is a highly universal
disease developed with a prevalence today of about 100 in
100,000 people. First, pathomorphological studies of PA dis-
ease revealed degeneration and falling off of nerve cells in the
nigra-striatum system, and neurobiochemical studies in the
latter half of the 1950s revealed that the neurotransmitter of
the nerves in the nigra-striatum system is dopamine (herein-
after DA), and severe deficiency of DA was found in PA
disease. As a result, a concept has been established that PA
disease is a striatal dopamine deficiency syndrome caused by
degeneration of DA nerves in the nigra-striatum system.

The above concept was further supported since effective-
ness of a DA supplementation therapy with L-dihydroxy-
phenylalanine (L-DOPA), which is a DA precursor amino
acid, was shown. Elucidative studies of PA disease pro-
gressed thereafter, and it is now recognized that PA disease
also accompanies denaturation and hypofunction of norepi-
nephrine (hereinafter NE) in the nerve system, though the
main lesion is denaturation and hypofunction of the DA nerve
system, since denaturation of pons locus-coeruleus, which is
a NE nerve, and decrease of DA p-hydroxylase (hereinafter
DBH), which is a NE biosynthetic enzyme, are also observed.

Symptoms associated with PA disease are principally
divided into symptoms of four limbs (segmental symptoms)
and truncal symptoms (axial symptoms). The segmental
symptoms are classified into the symptoms of tremor and
rigidity, and the axial symptoms are classified into the symp-
toms of freezing of gait, gait disturbance, abnormal postural
sway and so on. The former syndrome of segmental symp-
toms is attributed to dysfunction of the DA nerve system,
since L-DOPA therapy is effective for these symptoms. How-
ever, the latter syndrome of axial symptoms, particularly
freezing of gait, includes an L-DOPA therapy responsive type
and non-responsive type, where the non-responsive type may
be ascribed to wide neurodegeneration other than of dopam-
ine neurons.

Based on the above-mentioned main onset mechanism of
PA diseases, a previous drug therapy (i.e., use of a DA nerve
system activator) has been tried. To be precise, since DA itself
cannot cross the blood brain barrier (hereinafter BBB), DA
administered peripherally cannot replenish deficient DA in
the brain.

On the other hand, since the physiological precursor amino
acid, L-DOPA, can penetrate into the brain and is converted
there to DA by decarboxylation by aromatic amino acid
decarboxylase (hereinafter AADC), it can replenish intrac-
erebral DA deficiency in PA disease (which is the principle of
L-DOPA therapy).
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Thus, L-DOPA therapy introduced in the 1970s as a treat-
ment method of PA disease still remains the main therapy for
PA disease, and a combination drug with peripheral decar-
boxylase inhibitor (hereinafter DCI) is prevalent at present.

The combination drug with DCI inhibits formation of DA
due to decarboxylation in the periphery, which suppresses
side effects caused by peripheral DA, such as nausea, vomit-
ing, hypotension and so on, as well as suppresses peripheral
L-DOPA inactivation. Therefore, a greater amount of
L-DOPA can be transferred into the brain, and the same dose
of L-DOPA can enhance the effect and prolong duration of
effectiveness, or the same effect can be provided by the
administration of a smaller amount. The effect of the latter
case can be regarded an economizing effect and DCI provid-
ing such effect is sometimes called an economizer.

In addition, as a therapeutic agent for PA disease, a variety
of DA nerve system activators have been developed besides
L-DOPA preparations. That is, various DA receptor stimu-
lants, DA release enhancers, and L-DOPA activators have
been put into practice. These DA neuron activators are used
instead of L.-DOPA preparations or in combination therewith.
Moreover, various anticholinergic agents having an anti-
tremor action have long been used for the treatment of PA
disease. Recent new medicaments include monoamine oxi-
dase-type B (hereinafter MAO-B) inhibitors and catechol-O-
methyl group transferase inhibitors (hereinafter COMT
inhibitor). These drugs are classified as economizers since
they enhance administration efficiency by inhibiting an
enzyme reaction that inactivates L.-DOPA and generates DA.
Entacapone, which is a COMT inhibitor recently introduced
into the market, was approved for an indication of improving
onthe decrease of efficacy duration due to a long-term admin-
istration in the L-DOPA therapy and diurnal variation (known
as “wearing-off phenomenon”) where a drug suddenly
becomes ineffective.

Based on the secondary onset mechanism of the PA dis-
ease, a therapeutic agent for PA disease by a NE nerve system
activator has also been tried. Among them, DOPS (general
name, Droxidopa) has a unique position.

While DOPS is a nonphysiological amino acid, it is an NE
precursor amino acid which is decarboxylated by aromatic
amino acid decarboxylase (AADC) and converted to physi-
ological NE. That is, it is assumed that aromatic amino acid
DOPS penetrates into the brain, is converted to NE within the
brain, replenishes intracerebral NE, and contributes to the
treatment of PA disease.

On the other hand, L-DOPA therapy does not provide a
significant effect on axial symptoms such as freezing of gait
and the like in PA disease. Therefore, Narabayashi et al.
(Proc. Japan Acad., 57, Ser. B, No. 9,351-354(1981)) postu-
lated that these axial symptoms might be due to dysfunction
of'the NE nerve system. To activate the NE nerve system, he
tried administration of racemic DOPS to patients with PA
disease with the “freezing of gait symptom”, and clinically
observed its effect for the first time.

In Japan, the effect was continuously studied by using
DOPS in an optically active form, and DOPS was finally
approved in 1989 based on the clinical trial results signifi-
cantly superior to that of placebo, in double-blind comparison
using placebo as a control (see Narabayashi et al., “clinical
evaluation” vol. 15 (No. 3) 423-457(1987): Clin. Eval., 15:
423-457,1987, October). However, the efficacy rate of DOPS
was not necessarily high. In the Societas Neurologica
Japonica PA disease guideline, therefore, DOPS is regarded
as a medicament to be optionally tried, and its effectiveness
was questioned outside Japan.
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The reason for the limited effect of DOPS is considered to
be attributable to low conversion efficiency of DOPS as an
amine precursor to NE as compared to L.-DOPA. That is, as
compared to L-DOPA, the decarboxylation reaction rate of
DOPS is low, and transferability of DOPS into the brain is
low, based on which facts, a negative report has been docu-
mented that DOPS cannot be expected as an intracerebral NE
precursor amino acid (see G. Bartholini et al., J. Pharmacol-
ogy & Experimental Therapeutics, 193, 523-532(1975)).

In view of the foregoing, the development of a therapeutic
agent and a treatment method for the improvement and treat-
ment of axial symptoms (particularly, freezing of gait) of
patients with PA disease, for which L-DOPA therapy is inef-
fective, has been desired.

SUMMARY OF THE INVENTION

The problem of the present invention is to provide a thera-
peutic agent for treating axial symptoms (i.e., gait distur-
bance, abnormal postural sway, and, particularly, freezing of
gait) of patients with Parkinson’s disease, for which various
DA nerve activators such as L.-DOPA preparation and the like
are ineffective, which contains DOPS and a COMT inhibitor.
A “DA nerve activator” is understood to refer to a compound
that increases DA levels in the central nervous system (CNS)
or a compound that stimulates DA receptors independent of
DA levels.

The present disclosure arises from long-time work includ-
ing treatment of patients with PA disease, and the disclosure
incorporates various studies by the inventors with particular
focus placed on the improvement and treatment of axial
symptoms (particularly, freezing of gait), for which L-DOPA
preparation is ineffective. First, the present inventors have
newly prepared a freezing of gait VAS (visual analogue scale)
as an evaluation measure to clarify pathological changes for
an accurate evaluation of a treatment effect on axial symp-
toms (particularly, freezing of gait) of patients with PA dis-
ease, and made an evaluation based thereon.

As aresult, it was found that the axial symptoms (particu-
larly, freezing of gait) of patients with PA disease can be
remarkably improved by newly adding a COMT inhibitor and
using the same in combination with an L-DOPA preparation,
rather than using DOPS singly. It has also been observed that
a combined use of only DOPS and a COMT inhibitor is
effective even when an L-DOPA preparation is not used in
combination.

As a result of the above, the present inventors have found
thata combined administration of DOPS and a COMT inhibi-
tor enables effective improvement and treatment of the axial
symptoms (particularly, freezing of gait) of patients with PA
disease. The present disclosure is based on these findings.

The present invention, in various embodiments, encom-
passes the following.

(1) A therapeutic agent for treating an axial symptom of a
patient with PA disease, which is the combination of DOPS
and a COMT inhibitor (in the same or separate formulations),
or a combined use of DOPS and a COMT inhibitor.

(2) The therapeutic agent of the above-mentioned (1),
wherein the combination further includes a DA nerve activa-
tor (all three in the same formulation, two of the three in the
same formulation, or all three in separate formulations), or
the combined use further includes a DA nerve activator.

(3) The therapeutic agent of the above-mentioned (1) or
(2), wherein the DA nerve activator is an L-DOPA prepara-
tion.
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(4) The therapeutic agent of any of the above-mentioned
(1) to (3), wherein the patient with PA disease shows a symp-
tom of a moderate level or higher.

(5) The therapeutic agent of any of the above-mentioned
(1) to (4), wherein the patient with PA disease falls under at
least one of the following items:

a) a Parkinsonian patient with Hoehn & Yahr scale (here-
inafter H&Y) grade III or above and freezing of gait symp-
tom, who is diagnosed by a doctor in charge to be “freezing
often” or “freezing always™ in the off state according to a
freezing of gait evaluation scale (VAS),

b) a patient with PA disease who is administered with not
less than 200 mg/day of L.-DOPA in 3-6 portions per day.

(6) The therapeutic agent of any of the above-mentioned
(1) to (5), wherein the PA patient falls under all of the above-
mentioned items a) and b).

(7) The therapeutic agent of the above-mentioned (1),
wherein the PA patient does not respond to an L.-DOPA prepa-
ration.

(8) The therapeutic agent of any of the above-mentioned
(1) to (7), wherein the COMT inhibitor is entacapone, tolca-
pone, or nitecapone.

(9) The therapeutic agent of any of the above-mentioned
(1)to (8), which is a combined use of an L.-DOPA preparation,
DOPS and entacapone.

(10) The therapeutic agent of any of the above-mentioned
(1) to (9), wherein the combined use is simultaneous admin-
istration.

(11) The therapeutic agent of any of the above-mentioned
(1) to (10), wherein the dose of DOPS is 300-1200 mg/day.

(12) The therapeutic agent of any of the above-mentioned
(1) to (10), wherein the dose of DOPS is 300-900 mg/day.

(13) The therapeutic agent of any of the above-mentioned
(1) to (10), wherein the dose of the COMT inhibitor is 150-
1200 mg/day.

(14) The therapeutic agent of any of the above-mentioned
(1) to (10), wherein the dose of COMT inhibitor is 150-600
mg/day.

(15) The therapeutic agent of any of the above-mentioned
(1) to (14), wherein the DOPS and entacapone are each used
at 100 mg/dose in combination with the L-DOPA preparation.

(16) The therapeutic agent of any of the above-mentioned
(1) to (15), wherein the axial symptom is freezing of gait.

(17) A method of treating an axial symptom of Parkinson’s
disease in a patient suffering from the disease, comprising
administering [-threo-3,4-dihydroxy-phenylserine and a
COMT inhibitor.

(18) The method of the above-mentioned (17), comprising
further administering a DA nerve activator in combination.

(19) The method of the above-mentioned (18), wherein the
DA nerve activator is an L-DOPA preparation.

(20) The method of any of the above-mentioned (17) to
(19), wherein the axial symptom is freezing of gait.

(21) A method of treating an axial symptom of Parkinson’s
disease in a patient suffering from the disease, comprising
administering DOPS and a COMT inhibitor and also using a
freezing of gait evaluation scale (VAS) as an index of the
treatment.

(22) The method of the above-mentioned (21), further
comprising use of a DA nerve activator.

(23) The combination of L-threo-3,4-dihydroxy-phe-
nylserine, or a pharmaceutically acceptable ester, amide, salt,
solvate, or prodrug thereof, and a COMT inhibitor (in the
same or separate formulations) for use in treating an axial
symptom of Parkinson’s disease in a patient exhibiting the
axial symptom of the disease.
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(24) The combination according to the above-mentioned
(23), wherein the COMT inhibitor is selected from the group
consisting of entacapone, tolcapone, and nitecapone.

(25) The combination according to the above-mentioned
(23) or (24), further comprising a dopamine nerve activator
(all three in the same formulation, two of the three in the same
formulation, or all three in separate formulations).

(26) The combination according to any of the above-men-
tioned (23)-(25), wherein the dopamine nerve activator com-
prises L-DOPA.

(27) The combination according to any of the above-men-
tioned (23)-(26), wherein the patient exhibits the axial symp-
tom of the disease at a moderate level or higher as indicated by
a Hoehn & Yabhr scale score of not less than I1l or daily living
ability grade of not less than II.

(28) The combination according to any of the above-men-
tioned (23)-(27) wherein the axial symptom exhibited by the
patient is selected from the group consisting of gait distur-
bance, abnormal postural sway, and, freezing of gait.

(29) The combination according to any of the above-men-
tioned (23)-(28), wherein the patient exhibits a Hoehn & Yahr
scale score of III or above, exhibits the axial symptom of
freezing of gait, and is diagnosed to be “freezing often” or
“freezing always” in the off state as evaluated according to a
freezing of gait evaluation scale.

(30) The combination according to any of the above-men-
tioned (23)-(29), wherein the patient has previously been
diagnosed as being non-responsive to L-DOPA therapy.

(31) The combination according to any of the above-men-
tioned (23)-(30), wherein the combination comprises an
L-DOPA preparation, L-threo-3,4-dihydroxy-phenylserine,
ora pharmaceutically acceptable ester, amide, salt, solvate, or
prodrug thereof, and entacapone.

(32) Use of L-threo-3,4-dihydroxy-phenylserine, or a
pharmaceutically acceptable ester, amide, salt, solvate, or
prodrug thereof, and a COMT inhibitor in the preparation of
a medicament for treating an axial symptom of Parkinson’s
disease in a patient exhibiting the axial symptom of the dis-
ease.

As further disclosed herein, the therapeutic agent of the
present invention is highly effective as a therapeutic agent for
axial symptoms of patients with PA disease (particularly
patients with PA disease who are not responsive to an
L-DOPA preparation), for which an effective treatment
method has not been found. That is, a clinical study using a
freezing of gait evaluation scale (VAS) has shown that the
therapeutic agent of the present invention is effective for
treating the axial symptoms of PA disease (particularly freez-
ing of gait) and, as a result, the therapeutic agent of the present
invention is considered to have high possibility of becoming
the standard of a method for treating patients exhibiting the
axial symptoms of PA disease. From the foregoing, the treat-
ment method of the present invention is considered to have a
high priority in terms of usefulness in the treatment strategy
of PA syndrome.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows the freezing of gait evaluation scale (VAS) in
the present invention. Pathologic evaluation of patients with
PA disease by using this scale has enabled more appropriate
pharmacological evaluations.

DETAILED DESCRIPTION

In the present invention, “DOPS” refers to L-threo-3,4-
dihydroxy-phenylserine, also referred to as L-threo-DOPS,
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and encompasses pharmaceutically acceptable esters,
amides, salts, solvates, or prodrugs of DOPS. DOPS in the
present invention is characteristically administered simulta-
neously with the below-mentioned COMT inhibitor, and the
dose is, for example, 300-1200 mg/day, preferably 300-900
mg/day, more preferably 300-600 mg/day. DOPS in the
present invention can be administered in 3-6 portions per day
according to the symptom. DOPS may be administered as a
sustained-release composition (e.g., once daily or twice
daily). DOPS also may be administered as an immediate-
release composition (e.g., once daily, twice daily, three times
daily, four times daily, five times, daily, or six times daily).
DOPS may be administered in a combined sustained-release
and immediate-release form.

In the present invention, the “DA nerve activator” refers to
a medicament that activates DA receptors or increases
dopamine levels in the central nerve system. Effective DA
never activators that can be used according to the present
invention include, for example, L-DOPA (Dopaston®),
L-DOPA/carbidopa combination agent (Neodopaston®,
Menesit®), L-DOPA/benserazide combination agent (Ma-
dopa®), cabergoline (Cabaser®), bromocriptine (Par-
lodel®), amantadine (Symmetrel®) and the like. Preferred
DA nerve activators are L-DOPA preparations such as
L-DOPA (Dopaston®), L-DOPA/carbidopa combination
agent (Neodopaston®), and the like.

In the present invention, the “L.-DOPA preparation” is not
particularly limited as long as it is a known preparation con-
taining L-DOPA. For example, L-DOPA and carbidopa
preparation, and L-DOPA and benserazide hydrochloride
preparation can be mentioned.

In the present invention, the “catechol-O-methyl group
transferase (COMT) inhibitor” refers to an agent that sup-
presses the activity of COMT which is an enzyme capable of
methylating the 3-position hydroxyl group of the catechol
ring. Since COMT is well known to catabolize L.-DOPA and
DA, a COMT inhibitor is currently used to maintain persis-
tence of L-DOPA outside the brain and augment DA activity
in the brain.

COMT inhibitors already used for such L-DOPA therapy,
and medicaments generally acknowledged as COMT inhibi-
tors can be similarly used in the present invention. Represen-
tative examples of the COMT inhibitor to be used in combi-
nation with DOPS in the present invention include
entacapone (Comtan®), tolcapone (Tasmar®), nitecapone,
and the like.

Inthe present invention, a COMT inhibitor is administered
in combination with DOPS. The dose thereofis, for example,
150-1200 mg/day, preferably 150-600 mg/day, more prefer-
ably 150-300 mg/day. Like DOPS in the present invention, it
can be administered in 3-6 portions per day according to the
symptom.

There are reports on the effectiveness of a combination
agent of DOPS and a COMT inhibitor when administered to
rat animal model of mood disorder, sleep disorder or attention
deficit disorder, rat animal model of neurally mediated
hypotension, and rat animal model of fibromyalgia syndrome
(see U.S. Pub. No. 2008/0221170, U.S. Pub. No. 2008/
0227830, and U.S. Pub. No. 2009/0023705, the disclosures of
which are incorporated herein by reference in their entireties).
However, there is no known disclosure relating to the treat-
ment of freezing of gait of PA patients, nor is there any
description relating to appropriate doses of DOPS and a
COMT inhibitor for the treatment of freezing of gait.

In the present invention, the term “patients with Parkin-
son’s (PA) disease” means patients affected with Parkinson’s
disease. According to the Merck Manual (18" Edition), Par-
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kinson’s disease is described to be an idiopathic, slowly pro-
gressive, degenerative CNS disorder characterized by such
symptoms as bradykinesia, akinesia, muscular rigidity, rest-
ing tremor, and postual instability. In Parkinson’s disease,
pigmented neurons of the substantia nigra, locus ceruleus,
and other brain stem dopaminergic cell groups disappear.
Loss of substantial nigra neurons, which project into the
caudate nucleus and putamen, depletes DA in these areas. The
cause is unknown.

The symptoms commonly observed in Parkinson’s disease
are bradykinesia (movement takes time), muscular rigidity
(muscle becomes stiff), and tremor (shaking). All these symp-
toms do not always emerge and, in some cases, only tremor
manifests, or only movement becomes slow. Since the move-
ment becomes slow, for example, Parkinson’s disease
patients show symptoms of difficulty in turning in bed, longer
time required for getting out of bed and the like; however,
motor paralysis and weakness of limbs are not normally seen.
Since the muscle becomes stiff and movement becomes less,
the patients more often tend to sit still with a round back. As
for shaking, the symptom of tremor of one hand or leg when
at rest is typically seen, but the level varies from patients
without tremor to those with persistent tremor of both hands.
Tremor is one of the symptoms the patients are most con-
cerned about, but the level of tremor is generally considered
not much related to the severity of the disease.

These symptoms are said to be three major symptoms, and
as the symptoms progress, the patients tend to fall down
easily. This is considered to be because disruption of body
balance leads to disorder of balancing mechanism which
keeps the body from falling down (postural reflex) (postural
reflex disorder).

Postural instability develops, resulting in gait abnormali-
ties. Patients have difficulty in starting to walk, turning, and
stopping; the gait becomes shuffling with short steps, and the
arms are held flexed to the waist, and do not swing with the
stride. Steps may inadequately quicken, and patients may
break into a run to keep from falling (festination). A tendency
to fall forward (propulsion) or backward (retropulsion) are
seen, when the center of gravity is displaced resulting from
loss of postural refluxes.

In the present invention, the “axial symptoms” refers to, of
the aforementioned symptoms of Parkinson’s disease,
decrease of body axis rotation and axial dysfunction. That is,
it refers to the symptoms of disorder of movements such as
turning in bed movement and getting up movement on the
bed, change of direction during walking, and the like.

In the present invention, the “symptom of a moderate level
or higher” refers to patients showing freezing of gait and
postural maintenance disorder, for example, patients with
symptoms of a moderate or severe level such as having a
H&Y severity classification grade of not less than III and/or
daily living ability grade of not less than II.

In the present invention, the “freezing of gait evaluation
scale (VAS)” refers to a subjective evaluation method of
freezing of gait according to Visual Analog Scale (VAS), and
evaluation according to the scale shown in FIG. 1 and the
evaluation method described in Example 4. Conventionally,
VAS is often used for the evaluation of subjective sensation of
subjects such as “pain” and “fatigue™, and its reliability and
validity have been confirmed by Rigakuryoho Kagaku, 21(1):
31-35, (2006).

On the other hand, as a unified evaluation method for
comprehensive evaluation of the symptoms of Parkinson’s
disease, the Unified Parkinson’s Disease Rating Scale (UP-
DRS) was formed in 1987 and is widely used all over the
world mainly for evaluation in clinical trials since it enables
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detailed evaluation as compared to H&Y classification. The
symptom of freezing of gait is generally evaluated using
UPDRS. However, it includes too many evaluation items for
the evaluation of efficacy relating to the improvement of
freezing of gait to the extent an appropriate evaluation of
freezing of gait is difficult. Use of VAS has enabled an appro-
priate evaluation of Quality Of Life (QOL) relating to freez-
ing of gait. As aresult, the effect of a medicament for freezing
of gait can now be appropriately evaluated. Beneficially,
treatment according to the invention can improve VAS score
by at least 15%, at least 20%, at least 25%, at least 30%, or at
least 40%.

The active agent compounds described herein can be
administered in the raw chemical form or as one or more
pharmaceutical compositions. Such compositions can com-
prise the pharmaceutically active compounds, or pharmaceu-
tically acceptable esters, amides, salts, solvates, analogs,
derivatives, or prodrugs thereof. The composition can com-
prise a single composition containing all of the active agents.
Alternately, the composition can comprise multiple compo-
sitions comprising separate active agents but intended to be
administered simultaneously, in succession, or in another
defined period of proximity. The active agent compounds can
be combined with one or more pharmaceutically acceptable
carriers therefore, and optionally, other therapeutic agents or
excipients. Carriers should be acceptable in that they are
compatible with any other agents of the composition and not
harmful to the recipient thereof. A carrier may also reduce any
undesirable side effects of the agent. Such carriers are known
in the art. See, Wang et al. (1980) J. Parent. Drug Assn.
34(6):452-462, herein incorporated by reference in its
entirety. Compositions may include short-term, rapid-onset,
rapid-offset, controlled release, sustained release, delayed
release, and pulsatile release compositions, providing the
compositions achieve administration of a compound as
described herein. See Remington’s Pharmaceutical Sciences
(18" ed.; Mack Publishing Company, Eaton, Pa., 1990),
herein incorporated by reference in its entirety. The compo-
sitions can be for any of oral, parenteral (including intrave-
nous, intramuscular, subcutaneous, intradermal, intra-articu-
lar, intra-synovial, intrathecal, intra-arterial, intracardiac,
subcutaneous, intraorbital, intracapsular, intraspinal,
intrastemal, and transdermal), topical (including dermal, buc-
cal, and sublingual), vaginal, urethral, and rectal administra-
tion. Administration can also be via nasal spray, surgical
implant, internal surgical paint, infusion pump, or via cath-
eter, stent, balloon or other delivery device. The compositions
can be prepared by combining (by various methods) the active
compounds of the invention with a suitable carrier or other
adjuvant, which may consist of one or more ingredients. The
combination of the active agents with the one or more adju-
vants is then physically treated to present the composition in
a suitable form for delivery (e.g., shaping into a tablet or
forming an aqueous suspension), such as tablets, capsules,
caplets, and wafers (including rapidly dissolving or effer-
vescing), each containing a predetermined amount of the
active agent. The compositions may also be in the form of a
powder or granules, a solution or suspension in an aqueous or
non-aqueous liquid, and as a liquid emulsion (oil-in-water
and water-in-oil). The active agents may also be delivered as
a bolus, electuary, or paste. It is generally understood that
methods of preparations of the above dosage forms are gen-
erally known in the art, and any such method would be suit-
able for the preparation of the respective dosage forms for use
in delivery of the compositions according to the present
invention.
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EXAMPLES

The present invention is explained in more detail in the
following by referring to Examples and experimental
example, which are not to be construed as limiting.

Example 1

Treatment effect of therapeutic agent of the present inven-
tion for PA disease patient with wearing-off phenomenon
(1) Treatment Target Patients

A PA patient with severity of H&Y grade III (showing
wearing-off phenomenon and freezing of gait in ON state):
56-year-old female (disease duration 19 years).

(2) Clinical Tests and Results

An L-DOPA preparation (Menesit, 400 mg/day) was
administered in 7 portions, a dopamine agonist (Permax®,
750 pg/day) was administered in 3 portions, a selective
MAQO-B inhibitor (FP, 5 mg/day) was administered in 2 por-
tions, and an anticholinergic drug (Artane, 3 mg/day) was
administered in 3 portions. However, the wearing-off phe-
nomenon and freezing of gait in the ON state were observed.
Falling down occurred once a month.

When the L-DOPA preparation (Menesit, 700 mg/day) was
administered in 7 portions, DOPS (700 mg/day) and a COMT
inhibitor (Comtan®, 700 mg/day) were simultaneously
administered in 7 portions each. Freezing of gait mostly dis-
appeared from immediately after administration. In addition,
falling down did not occur.

(3) Evaluation

In a PA patient showing wearing-off phenomenon and
freezing of gait in the ON state due to long-term ingestion of
an L-DOPA preparation (Menesit) and the like, the axial
symptoms could be markedly improved by simultaneous
administration of DOPS and Comtan® together with the
L-DOPA preparation (Menesit).

Example 2

Treatment effect of therapeutic agent of the present inven-
tion for PA disease patient with pure akinesia and chief com-
plaint of freezing of gait
(1) Treatment Target Patient

A PA disease patient with pure akinesia and chief com-
plaint of freezing of gait: 66-year-old female.

(2) Clinical Tests and Results

a) DOPS (300 mg/day) was administered in 3 portions, but
ineffective.

b) DOPS (300 mg/day) and Comtan® (300 mg/day) as a
COMT inhibitor were simultaneously administered in 3 por-
tions each. As a result, a mild improvement was observed.

¢) DOPS (600 mg/day) and Comtan® (300 mg/day) as a
COMT inhibitor were simultaneously administered in 3 por-
tions each. As a result, freezing of gait on U-turn disappeared.
(3) Evaluation

Combined use of DOPS and Comtan® (COMT inhibitor)
was effective even in a treatment without using an L-DOPA
preparation and a dopamine receptor stimulator.

Example 3

Treatment effect of therapeutic agent of the present inven-
tion for PA disease patient with pure akinesia and chief com-
plaint of freezing of gait (patient not responsive to L-DOPA
preparation)
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(1) Treatment Target Patient

A PA disease patient with pure akinesia and chief com-
plaint of freezing of gait, not responsive to L-DOPA prepa-
ration: 69-year-old male.

(2) Clinical Tests and Results

a) DOPS (600 mg/day) was administered in 3 portions, and
a slight improvement effect was observed.

b) DOPS (600 mg/day) and Comtan® (300 mg/day) as a
COMT inhibitor were administered in combination in 3 por-
tions, and the effect expanded to enable him to go out with a
handcart.

(3) Evaluation

A combined use of DOPS and a COMT inhibitor was
effective for the “freezing of gait symptom” for which
L-DOPA preparation is not eftective.

Example 4

Treatment effect of therapeutic agent of the present inven-
tion for PA disease patient with freezing of gait symptom

To verity superior effect of the therapeutic agent of the
present invention comprising DOPS and a COMT inhibitor
for “freezing of gait” as compared to DOPS alone and COMT
inhibitor alone, a 3 group-comparison test by random alloca-
tion was performed as follows.

(1) Treatment Target Patients (Selection Criteria)

Patients who satisfied all following conditions when the
observation was started were the target subjects.

a) A consent to participate in the test has been obtained
from the participant him/herself by virtue of explanation
document and written consent.

b) The age when the consent was obtained is 20 years old or
older and less than 80 years old, gender unquestioned.

c) A PA disease patient on H&Y grade III or above and
having a freezing of gait symptom diagnosed by the doctor in
charge to be “freezing often” or “freezing always” in the OFF
state according to the freezing of gait evaluation scale of FIG.
1.

d) A patient under L-DOPA/carbidopa or L-DOPA/benser-
azide hydrochloride administration and suffering from diur-
nal variation (wearing-off phenomenon).

e) A patient under administration of not less than 300
mg/day of L-DOPA in not less than 3 portions and not more
than 6 portions.

(2) Clinical Test Design

The following interventional test (0-4 week) was per-
formed. The patients were divided for randomized,
unblinded, and 3-group-comparison tests and, as described in
the following section, group A was a DOPS/entacapone com-
bined administration group, group B was an entacapone
single administration group, and group C was a DOPS single
administration group. Two weeks from the start of the admin-
istration was taken as a titration period, and the symptoms
were evaluated at 4 weeks from the start of the administration.
a) Titration period (2 weeks): Group 1—DOPS singly; Group

2—entacapone singly; Group 3—combined use of entaca-

pone and DOPS.

On day one, entacapone and(or) DOPS are(is) adminis-
tered in an amount of 100 mg each simultaneously with
L-DOPA/DCI preparation first thing in the morning.

Two days later, entacapone and(or) DOPS are(is) admin-
istered in an amount of 100 mg each simultaneously with
L-DOPA/DCI preparation first or second thing in the morn-
ing.

Thereafter, the administration frequency of entacapone
and(or) DOPS (100 mg each) is each increased by one every
other day. They are always administered simultaneously with
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the administration of L-DOPA/DCI preparation, and the
administration frequency is sequentially added to an earlier
administration time of L-DOPA/DCI preparation.

In all groups, entacapone and(or) DOPS are(is) adminis-
tered in an amount of 100 mg each simultaneously with the
administration of L-DOPA/DCI preparation (maximum 6
times).

b) Maintenance period (4 weeks):

Entacapone and(or) DOPS are(is) administered in an
amount of 100 mg each simultaneously with the administra-
tion of L-DOPA/DCI preparation (maximum 6 times).

The dosage and dose regimen of antiparkinsonian drugs
including L-DOPA/DCI preparation are not changed for 0-4
weeks.

(3) Allocation Method

A test director (contributory) doctor confirms that test sub-
jects meet the selection criteria and does not fall within the
exclusion criteria. Thereafter, necessary items are described
in “case registration form”, medical record numbers are
replaced to optional patient IDs, and the documents are sent to
Osaka University Graduate School of Medicine Neurology
laboratory. In this case, a treatment group allocated for the
patients is determined based on random number codes gen-
erated by a computer according to a block sorting method.
(4) Evaluation Method

The evaluation is made by a contributory doctor other than
the doctor in charge, who has no knowledge of the allocation.

Evaluation item: freezing of gait VAS (visual analogue
scale).

A line is drawn from the state of zero freezing of gait to the
state of 100 thereof, the current state of freezing of gait is
indicated on the line, and the freezing of gait is quantified by
the distance from zero (an increase in value indicating a
worsening of the freezing of gait).

(5) Results

The evaluation considered seven cases in Group A, five
cases in group B, and five cases in group C. The evaluation
results of the effect according to the freezing of gait VAS scale
before and after the treatments described above are shown in
Table 1.

TABLE 1
Group Individual Score Pre-Treatment ~ Score Post-Treatment
1 1 69 37
2 54 62
3 72 94
4 60 58
5 62 20
2 1 23 24
2 34 50
3 56 56
4 49 15
5 83 83
3 1 65 41
2 44 20
3 76 8
4 78 66
5 81 78
6 19 24
7 38 29

Based on the above-mentioned results of Table 1, statistical
analysis was performed using the mean pre- and post-treat-
ment scores for each group and the Paired Student-t-test. As a
result, an improvement effect (significant difference) on
freezing of gait between before and after administration was
observed only in Group 3. This is shown below in Table 2.
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TABLE 2
Mean Score Mean Score
Group n Pre-Treatment Post-Treatment t
1 5 63.4 54.2 0.2443
2 5 49 45.6 0.3504
3 7 57.3 38 0.0384

The symptoms of Parkinson’s disease are classified with
symptoms of four limbs (tremor and muscle rigidity) and
axial symptoms (freezing of gait, gait difficulty, abnormal
posture etc.). It has been found that L.-DOPA preparations are
effective for the former symptoms. However, no effective
treatment method has been found for the latter symptoms. As
shown in the above-mentioned Table 2, a combined use of an
L-DOPA preparation, DOPS and entacapone has been proved
effective for the improvement of axial symptoms of Parkin-
son’s disease (particularly freezing of gait).

Using the therapeutic agent of the present invention, effec-
tive results could be obtained for the freezing of gait symptom
of PA patients of a moderate level or higher, for whom
L-DOPA therapy fails to show improvements. That is, the
effectiveness of the treatment method of the present inven-
tion, including use of DOPS and a COMT inhibitor, such as
entacapone, in combination and the freezing of gait VAS
scale, for the freezing of gait symptom of Parkinson’s disease
has been shown. As a result, the therapeutic agent of the
present invention can enhance QOL of patients with progres-
sive symptoms of Parkinson’s disease, and can provide a
more effective therapeutic agent for patients not responsive to
the conventional L-DOPA therapy. Furthermore, the thera-
peutic agent of the present invention has high possibility of
becoming a basic therapeutic agent for the axial symptoms of
Parkinson’s disease and is highly useful as a treatment
method for Parkinson’s syndrome.

The invention claimed is:

1. A method for treating an axial symptom of Parkinson’s
disease comprising administering a combination of L-threo-
3,4-dihydroxy-phenylserine and a COMT inhibitor to a
patient exhibiting the axial symptom of the disease.

2. The method according to claim 1, wherein the COMT
inhibitor is selected from the group consisting of entacapone
and tolcapone.

3. The method according to claim 2, wherein the COMT
inhibitor is entacapone.

4. The method according to claim 1, wherein the L-threo-
3,4-dihydroxy-phenylserine and the COMT inhibitor are
administered in the same formulation.

5. The method according to claim 1, wherein the L-threo-
3,4-dihydroxy-phenylserine and the COMT inhibitor are
administered in separate formulations.

6. The method according to claim 1, wherein the combina-
tion further includes a dopamine nerve activator.

7. The method according to claim 6, wherein the dopamine
nerve activator comprises L-DOPA.

8. The method according to claim 6, wherein the L-threo-
3,4-dihydroxy-phenylserine the COMT inhibitor, and the
dopamine nerve activator are administered in the same for-
mulation.

9. The method according to claim 6, wherein the -threo-
3,4-dihydroxy-phenylserine the COMT inhibitor, and the
dopamine nerve activator are administered in two or three
separate formulations.

10. The method according to claim 1, wherein the patient
exhibits the axial symptom of the disease at a moderate level
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or higher as indicated by a Hoehn & Yahr scale score of not
less than I1I or daily living ability grade of not less than II.

11. The method according to claim 1, wherein the axial
symptom exhibited by the patient is selected from the group
consisting of gait disturbance, abnormal postural sway, and
freezing of gait.

12. The method according to claim 11, wherein the axial
symptom exhibited by the patient is freezing of gait.

13. The method according to claim 1, wherein the patient
exhibits a Hoehn & Yahr scale score of III or above, exhibits
the axial symptom of freezing of gait, and is diagnosed to be
“freezing often” or “freezing always™ in the off state as evalu-
ated according to a freezing of gait evaluation scale.

14. The method according to claim 1, wherein the patient
has previously been diagnosed as being non-responsive to
L-DOPA therapy.

15. The method according to claim 1, comprising admin-
istering an L-DOPA preparation, [-threo-3,4-dihydroxy-
phenylserine and entacapone.

16. The method according to claim 1, wherein the [-threo-
3,4-dihydroxy-phenylserine is administered in a sustained-
release form.

17. The method according to clam 1, wherein the [-threo-
3,4-dihydroxy-phenylserine is administered in an immediate-
release form.

18. The method according to claim 17, wherein the com-
bination is administered in two or more daily doses.

#* #* #* #* #*
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